Cell autonomous roles of Nedd4 in craniofacial bone formation.
Nedd4 is an E3 ubiquitin ligase that has an essential role in craniofacial development. However, how and when Nedd4 controls skull formation is ill defined. Here we have used a collection of complementary genetic mouse models to dissect the cell-autonomous roles of Nedd4 in the formation of neural crest cell derived cranial bone. Removal of Nedd4 specifically from neural crest cells leads to profound craniofacial defects with marked reduction of cranial bone that was preceded by hypoplasia of bone forming osteoblasts. Removal of Nedd4 after differentiation of neural crest cells into progenitors of chondrocytes and osteoblasts also led to profound deficiency of craniofacial bone in the absence of cartilage defects. Notably, these skull malformations were conserved when Nedd4 was specifically removed from the osteoblast lineage after specification of osteoblast precursors from mesenchymal skeletal progenitors. We further show that absence of Nedd4 in pre-osteoblasts results in decreased cell proliferation and altered osteogenic differentiation. Taken together our data demonstrate a novel cell-autonomous role for Nedd4 in promoting expansion of the osteoblast progenitor pool to control craniofacial development. Nedd4 mutant mice therefore represent a unique mouse model of craniofacial anomalies that provide an ideal resource to explore the cell-intrinsic mechanisms of neural crest cells in craniofacial morphogenesis.